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Nitrogen and phosphorus are two vitally 
important elements for plant growth which are 
deficient in most soils throughout Western 
Australia's agricultural areas. 
Much of the nitrogen needed by cereal crops is 
supplied by the legume pastures grown in the 
years between crops. These legumes can 'fix' 
atmospheric nitrogen for their own 
requirements and thus help build up the levels 
of soil nitrogen. However, considerable fertiliser 
nitrogen is needed where the soil supply is 
insufficient, such as for new land crops, 
successive crops, crops grown after non-legume 
pastures and crops grown after poor legume 
pastures. 
Phosphorus needs are supplied either by native 
soil phosphorus, which most Western 
Australian soils contain little of, or inorganic 
fertilisers, either as regularly applied inorganic 
phosporus or as residual phosphorus from 
previous dressings. 
Both nitrogen and phosphorus can also be 
applied in appropriate compound fertilisers 
which can be drilled with the seed, thus making 
their handling much easier. However, 
excessively high rates can depress plant 
emergence and may lower crop yields. 
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Soil requirements 
There are many situations where both nitrogen 
and phosphorus need to be supplied in 
fertilisers. If individual fertilisers are used, for 
example superphosphate or double 
superphosphate for the phosphorus, and urea 
or ammonium nitrate (Agran 34-0) or sulphate 
of ammonia for the nitrogen, then two separate 
drilling or spreading operations are generally 
needed. The phosphate fertiliser is normally 
drilled with the seed and the nitrogen fertiliser is 
applied separately. 
In higher rainfall areas on light soils prone to 
leaching, the Department of Agriculture 
recommends that the nitrogen fertiliser is 
applied separately three to four weeks after 
sowing. There may be situations in these areas 
which justify the use of compound fertilisers, 
such as di-ammonium phosphate, which supply 
a small amount of nitrogen at sowing. The extra 
nitrogen needed can be applied three to four 
weeks after sowing as a straight nitrogen source 
such as urea. 
Wherever it is desirable to apply nitrogen and 
phosphorus at sowing, it would be an advantage 
to be able to apply them together. A number of 
nitrogen-phosphorus compound fertilisers which 
supply these nutrients in varying proportions 
are available in Western Australia. These 
compound fertilisers are listed with other 
• Compound fertilisers can 
be applied with the seed. A 
modern 4WD tractor pulls 
two combines linked with a 
specially designed yoke. 
fertilisers in Table 1, which also shows their 
compositions. 
The Department of Agriculture has produced a 
ready reckoner for nitrogen and phosphorus 
fertilisers which farmers can use to determine 
the rates of the various fertilisers needed to 
supply similar levels of nitrogen or phosphorus. 
This reckoner is in Farmnote No. 62/84— 
Reckoner for nitrogen and phosphorus fertilisers. 
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Advantages and disadvantages 
The use of Agras No. 1 and Agras No. 2 can 
help to control the root rot disease 'take-all' 
(MacNish 1980, 1982). Sulphate of ammonia has 
given good control of 'take-all', and urea and 
Agran 34-0 to a lesser extent. However, the best 
results against 'take-all' have occurred when the 
nitrogen has been drilled in contact with the 
seed. 
Generally the straight nitrogen fertilisers are 
broadcast separately because it is more difficult 
to drill the straight nitrogen and phosphorus 
fertilisers together. However, urea should not be 
drilled in contact with the seed because this can 
severely depress germination (Mason, Parkin 
and Patrick, 1969; Mason et al, 1970 and Mason 
1971). 
The Agras compounds can help alleviate 
manganese deficiency because their acidifying 
effects make soil manganese more available to 
plants (Gartrell, 1980). On the other hand, 
continued use of highly acidifying fertilisers such 
as Agras No. 1 may eventually lead to plant 
growth problems in already acid soils. 
One disadvantage of the nitrogen-phosphorus 
compound fertilisers is that each has a fixed 
proportion of nitrogen and phosphorus. This 
proportion may not be that required for the site. 
If the site requires relatively high nitrogen and 
low phosphorus levels, di-ammonium phosphate 
(D.A.P.), mono-ammonium phosphate (M.A.P.) 
and possibly Agras No. 2 would not be suitable 
unless they were supplemented with an extra 
application of nitrogen. However, the range in 
nitrogen and phosphorus contents makes it 
more than likely that one of the compound 
fertilisers will be suitable. 
Since February 1985, a new compound fertiliser, 
Agras Copper Zinc and Molybdenum, has been 
available. This product is essentially Agras No. 2 
with trace elements added during manufacture. 
The trace element content is similar to that of 
Super Copper Zinc Molybdenum No. 1, making 
it a useful compound fertiliser on new land. 
Another possible disadvantage of D.A.P., 
M.A.P and triple superphosphate is that these 
materials have very low levels of sulphur 
(Table 1). 
Before compound fertilisers and concentrated 
phosphorus sources were available, most 
fertiliser programmes involved the use of 
superphosphate as a source of phosphorus. 
Because it contained a considerable amount of 
sulphur, sulphur deficiencies were rarely seen 
except in isolated pastures on highly leached 
soils in the high rainfall zone. However, if 
fertilisers low in sulphur are used each year, 
sulphur deficiencies will probably show up. 
The use of D.A.P., which contains negligible 
amounts of zinc, has resulted in zinc deficiency 
appearing in some cereal crops (Gartrell, 1979). 
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Effects on germination 
Soluble fertilisers cause the nitrogen and 
phosphate 'salt' content of the soil solution to 
rise. If such a fertiliser remains in a 
concentrated band around the seed the 'salt' 
concentration can be very high and can delay or 
reduce germination. If good rains fall soon after 
sowing then the 'salt' concentration is lowered 
because some of the fertiliser moves out of the 
band, so diluting the 'salt' solution. In this 
situation there may be little or no effect on 
germination of cereal crops. 
In contrast, when seed is sown into moist soil 
and a dry period follows, there can be marked 
reductions in germination. In severely dry 
periods even superphosphate can reduce 
germination, particularly at higher application 
rates. However, because nitrogen fertilisers are 
very soluble they generally have a much more 
harmful effect on germination during long dry 
periods after seeding. 
• Filling a combine with 
fertiliser from a bulk bin. 
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• Different nitro9en 
fertilisers can control 'take-
all' in cereals. The plot on 
the left received Agran 34, 
the centre plot no nitrogen 
and the other plot 
ammonium sulphate 
(drilled) at the same rate of 
nitrogen. 
During the breakdown of urea, free ammonia is 
formed, which is toxic to germinating seedlings, 
so urea should never be drilled in contact with 
the seed. Agran 34-0 and sulphate of ammonia 
can be drilled safely at rates of up to 120 kg/ha 
(Mason, 1977). 
For more sensitive crops such as rapeseed and 
linseed, fertilisers containing nitrogen should 
never be drilled with the seed. 
Although the nitrogen-phosphorus compound 
fertilisers can be drilled with seed, they have 
reduced cereal plant numbers in dry conditions. 
The effect of Agras No. 1 on wheat germination 
was tested in 30 trials, Agras No. 2 in 22 trials 
and D.A.P. in 28 trials from 1976 to 1979. The 
results of plant counts from these trials are 
shown in Tables 2 to 4. In these tables, the plant 
counts obtained after the compound fertilisers 
were used are compared with the nil fertiliser 
treatment and, as a more valid comparison, with 
the equivalent of superphosphate drilled and 
urea or Agran 34-0 topdressed, which would be 
the probable alternative. 
At sowing rates of about 50 kg/ha, and in a 
relatively weed-free soil, a wheat crop can 
probably withstand a 30 per cent reduction in 
plant numbers without yields being seriously 
affected. The surviving plants tend to 
compensate by growing bigger and tillering 
more. 
Agras No. 1 
The percentage of trials in which there was no 
effect of Agras No. 1 on germination compared 
with the nil fertiliser treatment, was 37 per cent 
for rates less than 200 kg/ha and 26 per cent for 
rates greater than 200 kg/ha. 
When compared with the equivalent 
superphosphate plus urea or Agran 34-0, these 
percentages were 30 per cent and 21 per cent 
respectively. This indicates that in some trials 
plants numbers were higher with 
superphosphate plus urea or Agran 34-0 than 
with no fertiliser. 
Only 3 per cent of the trials (one trial at Mount 
Howick) gave more than 30 per cent reduction 
in plant numbers at rates of Agras No. 1 less 
than 200 kg/ha, and 21 per cent gave more than 
30 per cent reduction at rates above 200 kg/ha. 
These sites were at Kalannie, Eradu, East 
Carnamah and Bullaring, in very dry conditions 
in 1979. When compared with equivalent 
superphosphate plus urea or Agran 34-0 there 
were no reductions of more than 30 per cent at 
rates less than 200 kg/ha. At higher rates 
reductions exceeding 30 per cent were only 
seen at Kalannie and Eradu. 
Agras No. 2 
The percentage of trials in which there was no 
effect of Agras No. 2 on germination compared 
with the nil fertiliser treatment was 41 per cent 
for rates less than 225 kg/ha, and 33 per cent 
for rates greater than 225 kg/ha. The figures, 
when compared with equivalent superphosphate 
plus urea or Agran 34-0 treatments, were 50 per 
cent and 53 per cent respectively. When 
compared with the nil fertiliser treatment, there 
were no reductions in germination greater than 
30 per cent when the application rate was less 
than 275 kg/ha. 
When compared with equivalent superphospate 
plus urea or Agran 34-0, one trial (Mount 
Howick) gave a reduction greater than 30 per 
cent. At rates higher than 225 kg/ha, three trials 
(20 per cent) gave greater than 30 per cent 
reduction in both comparisons. These trials 
were at Kalannie, Eradu and East Carnamah in 
very dry conditions in 1979. 
Di-ammonium phosphate 
The percentage of trials in which there was no 
effect of D.A.P. on germination, compared with 
the nil fertiliser treatment, was 43 per cent for 
20 
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• Loading bulk fertiliser 
into the bin. 
rates less than 100 kg/ha and 32 per cent for 
higher rates. The figures when compared with 
equivalent superphosphate plus urea or Agran 
34-0 were 57 per cent and 36 per cent 
respectively. 
Only 7 per cent of the trials gave more than 30 
per cent reduction in plant numbers at rates of 
D.A.P. less than 100 kg/ha, and 18 per cent 
gave more than 30 per cent reduction at higher 
rates of application. The 7 per cent group 
consisted of two trials, one on Moort clay at 
Ongerup and the other at East Carnamah in 
very dry conditions in 1979. The 18 per cent 
group at higher rates consisted of four trials. 
Two of these were at north-east Newdegate and 
the reduction only exceeded 30 per cent at rates 
of D.A.P. above 250 kg/ha. The other two sites 
were at Salmon Gums and East Carnamah. 
These trials in a series of dry seasons indicate it 
would be fairly safe to use these compound 
fertilisers without very serious reductions in 
germination, particularly at rates of application 
normally used by farmers. The risk of reduced 
germination increases with higher rates of 
application and as the possibility of a dry period 
following sowing increases. If higher rates are 
being used, it may pay to increase sowing rates 
by about 20 per cent as insurance against 
reduced germination. 
Effects on yield 
Agras No. 1 
Agras No. 1 was compared with ammonium 
nitrate plus superphosphate in 14 trials from 
1975 to 1980. In nine of these trials there were 
no significant differences between the sources of 
nitrogen and phosphorus. In two of the trials 
(Wittenoom Hills and Eradu) the Agras No. 1 
Table 1. Composi t ion of various fertilisers. 
Fertiliser 
Agras No. 1 
Agras No. 2 
Agras, Copper Zinc and Molybdenum 
Nitrogen-phosphorus (N-P) 18:5 fertiliser 
Di-ammonium phosphate (D.A.P.) 
Mono-ammonium phosphate (M.A.P.) 
Superphosphate 
Double superphosphate 
Triple superphosphate 
Urea 
Ammonium nitrate (Agran 34-0) 
Sulphate of ammonia 
* Also contains copper 0.77%, zinc 0.30%, molybdenum 400 ppm 
Table 2. Effect of Agras No. 1 on germination of wheat . (Numbers of trials 
in each category) 
Per cent 
itrogen (N) 
17.5 
12.0 
12.0 
18.0 
18.0 
12.0 
Nil 
Nil 
Nil 
46 
34 
21 
Per cent 
Phosphorus(P) 
7.6 
10.4 
10.4 
5.0 
20.0 
22.6 
9.1 
17.5 
19.7 
Nil 
Nil 
Nil 
Per cent 
Sulphur (S) 
16.0 
13.0 
13.0* 
12.0 
Approx. 1.5 
Approx. 1.7 
10.5 
4.5 
Approx. 1.5 
Nil 
Nil 
24 
Percentage 
reduction 
in plant 
numbers 
0 ' 
5-10 
10-20 
20-30 
30-40 
40-50 
50-60 
No. of trials 
Compared with nil fertiliser 
treatment 
Agras rates 
< 200 kg/ha 
11 
3 
13 
2 
1 
Agras rates 
> 200 kg/ha 
5 
7 
3 
2 
1 
1 
Compared with equivalent rates 
of super (drilled) + urea or 
Agran 34-0 (topdressed) 
Agras rates Agras rates 
< 200 kg/ha > 200 kg/ha 
30 19 
9 
4 
14 
3 
30 19 
Table 3 . Effect of Agras No. 2 on germination of wheat . (Numbers of trials 
in each category) 
Percentage 
reduction 
in plant 
numbers 
0 
5-10 
10-20 
20-30 
30-40 
40-50 
No. of trials 
Compared with nil fertiliser 
treatment 
Agras rates 
< 225 kg/ha 
9 
3 
7 
3 
Agras rates 
> 225 kg/ha 
5 
3 
4 
2 
1 
Compared with equivalent rates 
of super (drilled) + urea or 
Agran 34-0 (topdressed) 
Agras rates Agras rates 
< 225 kg/ha > 225 kg/ha 
22 15 
11 
6 
3 
1 
1 
22 
8 
1 
3 
2 
1 
15 
Table 4. Effect of di-ammonium phosphate on germination of wheat . 
(Numbers of trials in each category) 
Percentage 
reduction 
in plant 
numbers 
0 
5-10 
10-20 
20-30 
30-40 
40-50 
No. of trials 
Compared with nil fertiliser 
treatment 
Agras rates 
< 100 kg/ha 
12 
1 
11 
2 
2 
Agras rates 
< 100 kg/ha 
7 
3 
3 
5 
3 
1 
Compared with equivalent rates 
of super (drilled) + urea or 
Agran 34-0 (topdressed) 
Agras rates Agras rates 
< 100 kg/ha > 100 kg/ha 
28 22 
16 
4 
5 
3 
28 22 
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gave higher yields. At Wittenoom Hills this 
resulted from some control of the disease 'take-
all', which reduced yields on the treatments 
receiving ammonium nitrate plus 
superphosphate. In the remaining three trials 
(Kalannie, Carnamah and South Bodallin) the 
Agras No. 1 gave inferior yields. 
Agras No. 2 
Agras No. 2 was compared with ammonium 
nitrate plus superphosphate in nine trials from 
1975 to 1980. There were no significant 
differences between sources in seven of these 
trials. The Agras No. 2 gave higher yields in one 
trial (Eradu) and lower yields in the remaining 
trial (Kalannie). 
Di-ammonium phosphate 
Di-ammonium phosphate was compared with 
ammonium nitrate plus superphosphate in 12 
trials from 1975 to 1980. In nine of these trials 
there were no source differences. In the 
remaining three trials (Tincurrin, Eradu and 
Three Springs) D.A.P. gave higher yields than 
ammonium nitrate plus superphospate. 
More trials are being carried out to further 
evaluate these compound fertilisers as sources 
of nitrogen and phosphorus and to attempt to 
separately compare their efficiency as either 
nitrogen or phosphorus sources. 
• The end result of a good 
crop—a successful barley 
harvest. (Photo: Grain Pool 
of W.A.) 
Discussion 
The compound fertilisers could generally be 
expected to give similar results to ammonium 
nitrate or urea plus superphosphate. In specific 
situations this may not hold. 
Where 'take-all' is likely to be a problem, Agras 
No. 1 may give a better result because of some 
of control of the disease. 
Di-ammonium phosphate would probably not 
perform as well as ammonium nitrate or urea 
plus superphoshate where the soil is extremely 
low in zinc, and continued use of D.A.P. may 
lead to sulphur deficiency. 
The use of compound fertilisers may result in 
lower yields if they seriously depress plant 
emergence. However, this is unlikely at rates 
which would be used in practice. 
Fertiliser choice and rates 
If finance for fertiliser is not a constraint then the 
choice of fertiliser can be based on technical and 
biological considerations. 
In the simplest case, a farmer decides the level 
of nitrogen he needs to apply if phosphorus is 
not limiting (Bulletin No. 3992—Nitrogenous 
fertilisers for cereal production), and then he 
determines the level of phosphorus to apply, if 
nitrogen is not limiting (Farmnote No. 92/81— 
Soil test and superphosphate rate). Then, he 
uses the ready reckoner (Farmnote No. 62/84— 
Reckoner for nitrogen and phosphorus 
fertilisers) to choose the compound fertiliser 
which has the ratio of nitrogen and phosphorus 
closest to the chosen levels. 
In most situations however, finance for fertiliser 
is a major constraint. The choice of fertiliser 
then becomes more important and more 
complex. It does not follow that the compound 
which gives the appropriate combination of 
nitrogen and phosphorus when finance is not 
limiting, will be the most profitable to use in a 
given situation. 
Fertiliser prices are fixed according to the cost 
of production and the marketing philosophy of 
the fertiliser company, and these prices do not 
necessarily relate to any given biological 
situation. In 1978-79, D.A.P. was a very cheap 
source of phosphorus and nitrogen. In many 
situations where the nitrogen requirement was 
high and Agras No. 1 would have been the 
logical choice if prices had not been considered, 
D.A.P. proved to be a more profitable source. 
For any given season or paddock, each 
compound fertiliser or combination of fertilisers 
has a most profitable level of application. If all 
other considerations are equal (disease control, 
manganese deficiency, soil acidity, ease of 
handling and sulphur and zinc levels), the choice 
of fertiliser depends on which fertiliser gives the 
most profit at a particular application rate. 
22 
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There are no short cuts for determining which 
fertilisers and which application rates should be 
used. The Department of Agriculture has 
developed computer programmes based on soil 
analysis or cropping and fertiliser history, or all 
three, which predict the levels of response to 
nitrogen and phosphorus fertilisers in any given 
situation. By combining this information with the 
costs of the various fertilisers and the expected 
returns for the products, the optimum level of 
each fertiliser and the profit at that level can be 
calculated for an average season at any site. 
This programme also allows farmers to estimate 
the seasonal effects and the consequences, in 
monetary terms, of puttingon rates of fertiliser 
other than the optimum. 
The computer programmes providing this 
information have been available since the CSBP-
Western Australian Department of Agriculture 
drought service was offered to farmers in the 
summer of 1979-80. These programmes have 
been updated and modified so that south-west 
farmers can use them. They can change as 
further research results are incorporated into 
them. Farmers can use the current version by 
contacting their local Department of Agriculture 
adviser. 
• The start of the season— 
fertiliser being loaded for 
transport to the paddock. 
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